INTRODUCTION
The Anaesthesia PRactice In Children Observational Trial (APRICOT) study was a prospective, observational, multicentre, cohort study of children undergoing elective or urgent anesthesia procedures in 33 European countries [1 && ]. The study identified the incidence, management, and outcome of perioperative severe critical events that required unplanned immediate intervention to prevent the occurrence of disability or death. This study revealed a higher incidence of respiratory severe critical events than previously reported in the literature, and -more importantly -a large variability in the practice of pediatric anesthesia at the 261 participating centers and 33 countries. These results warrant a thorough analysis before drawing any conclusion. In this review, several aspects of the study will be addressed: the quality of the reporting, representativeness of the data (generalization), and training and experience of the anesthesia providers.
participants to contribute to a large European research project with the stated goal of improving education, would enable anesthesia providers to report all severe critical events appropriately and honestly. Considering the number of requests that were sent to the centers during the data-cleaning stage, it seems likely that the physicians and nurses involved in the study over-reported and that there were no inhibitions resulting from self-reporting. Thus, this high level of reporting may explain, in part, the high incidence of respiratory and cardiovascular events observed in APRICOT. However, a recent study has documented that sociocultural factors, such as fear of blame or incompetence, influence self-reporting of critical events with undesired outcomes [2 & ]. If the actual number of severe critical events was underreported, the reported incidence of severe critical events could be considered just 'the tip of the iceberg.' Although a national pediatric anesthesia-incident-reporting system has been implemented in the United States [3] , no such program has been implemented even at the national level in Europe. To maximize the effectiveness of such a reporting system, it could be coupled to the implementation of electronic information systems in operating rooms. Regardless, deployment of a reporting system should be accompanied by a campaign that cultivates a culture of safety and learning from errors [4 & ]. Incident-reporting systems are invaluable as they reveal crucial information about both preventable and unpredictable anesthesia adverse events [5] . The practice of pediatric anesthesia should be accompanied by continuous professional development (CPD), which has already been implemented for other specialties. However, prioritizing areas for further self-education and improvement requires that anesthesiologists overcome their reluctance to report incidents. Although APRI-COT provides a snapshot from a limited but representative number of institutions, the study can be likened to an incident-reporting system identifying areas to be addressed by initiatives from National or European societies. On institutional and personal levels, the APRICOT results may be viewed as a benchmark that may help to establish the implementation of standard operation procedures within a given institution as well as recognition of areas for self-education within CPD.
REPRESENTATION
The publication of APRICOT was accompanied by a commentary that questioned whether the results are representative, as 27% countries contributed 69% of the cases [6 & ]. There is no doubt that this representation may introduce some bias in the interpretation of the results. Of course, there are serious challenges whenever attempting to generalize findings from one institution or country to another. Considering a given country as the reference for the incidence of severe critical events also presents challenges. For example, the APRICOT study did not report the quality of resources available within each institution. A lack of personnel, equipment or facilities may explain, in part, the large variability that was observed in anesthesia management, and ultimately, may have led to differences in patient outcome. This aspect has been recently addressed by the Task Force for Children's Surgical Care [7
, resulting in a quality improvement program that has direct implications for the practice of pediatric anesthesia. In this program, centers were classified into three levels, depending on the availability of a pediatric anesthesiologist (certified in pediatric anesthesia by the American Board) or an anesthesiologist with pediatric expertise (certified in pediatric anesthesia and having an annual caseload of 25 patients less than 2 years of age as well as ongoing care of patients less than 18 years of age). Another important feature of the American Quality Improvement Program is the introduction of a threshold based on the child's age. As such, children less than 2 years of age must be anesthetized only by a pediatric anesthesiologist and those less than 5 years of age should be managed by a pediatric anesthesiologist. Explicit age-related thresholds are lacking in Europe, except in France where the age of the child and the level of expertise of the anesthesiologist is nationally and legally defined for anesthesia care [9] .
TRAINING
There is still no recognized framework for common and homogeneous pediatric anesthesia training in Europe. The first attempt to establish such a training
KEY POINTS
Urgency for harmonization of training and education requirements in pediatric anesthesia.
Integration of an outcome-based model for continuous professional development.
Definition of expertise and assessing competence for pediatric anesthesia.
Establishment of clear guidelines for anesthesia of children in Europe.
Integration of a pan-European incident-reporting system.
program took place in the early 90's by the former Federation of European Association of Pediatric Anesthesia (which later became the European Society for Pediatric Anesthesia); however, there was no followup on a European basis. The recommendations initially considered a minimum of 1 year of pediatric anesthesia training for the expert level and an additional year for the specialist level, including 6 months of pediatric intensive care. However, specific training is only implemented in the UK, the Scandinavian countries and, recently, France. In these countries, the program lasts from 1 (France, UK) to 2 years (Scandinavia) and the duration in intensive care is variable, from no requirement (France) to 2 months (UK) or 3 months (Scandinavia) [10] . There is still no accord between countries and national societies for defining a framework for the following: minimum pediatric anesthesia training required for general anesthesia certification; specific curriculum for specialist pediatric anesthesiologist and finally; periodic revalidation through CPD.
A minimum training in pediatric anesthesia should be mandatory to attain certification in anesthesia. Currently, the duration of postgraduate anesthesia training differs among European countries (median time of 5 years, range 2.75-7.0), and assessment has moved towards competency-based training [11 && ]. There is emerging evidence for the benefits of a competency-based curriculum focused on the implementation of 'Entrustable Professional Activities' that are executable, observable, and measurable in their process and outcome [12 && ,13]. However, it is disheartening to know that the European national societies have not yet defined a specific curriculum for competency-based postgraduate training in pediatric anesthesia. It is expected that all certified anesthesiologists are able to assess an emergency situation, recognize the seriousness and severity of the case, and stabilize the patient (including airway management) before handover to a referral center or specialist pediatric anesthesiologist or intensivist.
In countries where pediatric anesthesia is recognized as a subspecialty, the corresponding fellowship is 12 months and is followed by a required examination for certification. However, the certification process does not specify the number or complexity of cases or the minimal exposure to neonatal and pediatric intensive care. In addition, this 1-year fellowship does not take into account the reduction in working hours for physicians in Europe. Although the impact of this reduction on the quality of training and the quality of subsequent healthcare has not yet been adequately determined [14] , it is reasonable that a pediatric anesthesia fellowship should be increased to 2 years, as in Scandinavia, with a minimum requirement of 6 months in a neonatal and/or pediatric intensive care setting. A survey in Canada revealed that, whereas a 1-year fellowship might be sufficient to acquire the critical skills to practice pediatric anesthesia, deficiencies were noted in specific domains, including pediatric cardiac anesthesia, pediatric regional anesthesia, and chronic pain [15] . Considering the prevalence of children with complex and congenital diseases and the very low rate of regional analgesia reported in the APRICOT study, a 2-year fellowship in pediatric anesthesia is clearly required as an absolute minimum for pediatric anesthesia certification in Europe. In addition to the duration of the fellowship, the supervision and the quality of training are crucial. A very recent study revealed that 9% of pediatric anesthesia trainees were not properly supervised, 13% made more than one mistake resulting in negative consequence to patients, and 22% reported medication errors [16 && ]. Therefore, a structured pediatric anesthesia curriculum should be set in Europe and include a selection of centers dedicated to training and providing program directors for pediatric anesthesia (Table 1) .
There are currently only four national programs for maintenance of anesthesia certification, and these are available in three countries (United States, Canada and UK) [17] . However, a revalidation model should be based on performance rather than recertification, and, thus, an outcome-based model should be part of CPD (Fig. 1) . The great variability in the outcomes observed in APRICOT may be because of great variability in the competence and expertise of the specialists, in the number of cases performed, in the mastery of new technology (ultrasound, ventilation, haemodynamic, and cerebral monitoring) and finally on the variable expertise of the involved health providers (surgeons, cardiologists, etc.). A statement made by the European body for medical specialties (Union Europe´enne des Me´decins Spe´cialistes, UEMS) on the promotion of CPD in the European Union is just a first step towards revalidation of competences. It is now the task of the European societies to define the content and implement for assessing CPD.
EXPERIENCE OF THE ANESTHESIOLOGIST
The APRICOT study revealed evidence that the experience of the anesthesiologist in charge reduces respiratory (1% decrease for each year of experience) and cardiovascular (2% decrease for each year of experience) severe critical events [1
&&
]. These findings suggest that the caseload and the experience of the anesthesiologist may have a higher impact on patient outcome than the institution or the time dedicated by anesthesia providers to children. However, such a conclusion should take into account factors that are related to the complexity of the patient cases, particularly for those with American Society of Anesthesiologists physical status (ASA-PS) classification of greater than III and for infants [18 && ]. The recognition that the total number of cases handled by the anesthesiologist improves patient outcome has triggered policy to centralize various pediatric procedures in some European countries (for instance, liver and heart transplants in Switzerland). Whereas, the effect on patient outcome of total number of cases handled has been well established in pediatric surgery [19, 20] , some studies have shown that outcome parameters following surgical repair of congenital diseases, such as biliary atresia or oesophageal fistulae, are comparable between centers with low and high number of cases [21, 22] . These conflicting results suggest that appropriate levels of expertise, availability of infrastructure, and specialist nursing staff are important contributors to outcome, and are as important as case volume alone [23] . However, it is not yet known what pediatric anesthesia caseload management is required for optimal outcomes in perioperative severe critical events of neonates, infants, or toddlers. The lack of such data contributes to the difficulty for national societies to set the requirements for a minimum number of cases with children of specific ages for certification, and, more importantly, to ensure competency and expertise.
CONCLUSION
Who should perform pediatric anesthesia? To answer this question, it is important to define the prerequisites for pediatric anesthesia training and education, certification for the subspecialty as well as CPD. The APRICOT results, supported with other evidence from the literature, declare with confidence that a specialist pediatric anesthesiologist must manage anesthesia procedures of children less than 3 years of age with an ASA-PS at least III, as well as of children with a medical history of prematurity, congenital disease, airway hypersensitivity (a composite risk factor with recent upper tract infection less than 2 weeks, wheezing in the last 12 months, asthma diagnosis, and passive smoking), snoring, and a medical condition presenting with fever or requiring medication (Table 2) . Independent of the presence of these risk factors, a specialist pediatric anesthesiologist should manage anesthesia procedures of children less than 3 years of age and must take in charge all healthy children less than 2 years of age. Acknowledgements I would like to thank Dr Shannon Frances for her assistance in the language editing.
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